Molecular characterization of a new acetyl xylan esterase (AXEII) from edible straw mushroom Volvariella volvacea with both de-O-acetylation and de-N-acetylation activity.
A new Volvariella volvacea gene encoding a carbohydrate esterase (CE) family 4 acetyl xylan esterase (AXE) (designated as VvaxeII) was cloned and characterized. The coded polypeptide had 253 amino acid residues, with the first 19 serving as a secretion signal peptide. The VvaxeII transcript levels were high when the fungus was grown on oat spelt xylan, cellobiose, microcrystalline cellulose, carboxymethyl-cellulose, lactose, galactose, and chitin from crab as carbon sources. The recombinant VvAXEII produced by expression of VvaxeII in Pichia pastoris exhibited activity toward acetylated oat spelt xylan and various chitinous substrates, but was totally inactive against artificial aromatic acetates such as beta-nitrophenyl, 4-methylumbelliferyl, and alpha-naphthyl acetates. Enzyme-catalyzed hydrolysis was maximal at pH 7.0 and 60 degrees C, and reciprocal plots revealed an apparent K(m) value of 1.42 mg mL(-1) and a V(max) value of 833 IU micromol(-1) protein using glycol chitin as a substrate. The recombinant VvAXEII requires activation by bivalent cations such as Co2+ and Mg2+. Interestingly, the recombinant VvAXEII showed no deacetylation activity to fully acetylated monosaccharides such as xylose tetraacetate.